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stiffness, leading to satisfactory axial rigidity to prevent the
wire guide from buckling during insertion and to enable
passage through highly curved regions.
Our initial design demonstrated that the polymer can pro-
vide adequate displacement to achieve the desired bending.
A bending of 11 mm during less than 1s has been attained,
which is largely sufﬁcient for manoeuvring the wire guide
through most blood vessels (Figure 2).
Conclusion: The development of a low-cost active-tip
bending system for steerable wire guide, including proof-of-
concept fabrication and implementation test bench, has been
carried out. The new actuator chosen for the design in this
study is an electrostrictivematerial P(VDF-TrFE-CFE), one kind
of electroactive polymers (EAP). The resulting displacement
of the actuator is experimental measured and demonstrated
to be adequate to lift the rigid tip of the wire guide.Evaluation of Nitinol Stents in a Three-dimensional Printed
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Introduction: Mechanical tests assessing nitinol stents used
for the superﬁcial femoral artery (SFA) are designed without
taking into account their deployment environment. The
objectives of this study were (1) the creation of a normal
and pathological femoral artery model, (2) the creation of
mechanical tests reproducing the constraints of the SFA and
(3) the study and comparison of different nitinol stents in
those conditions.
Methods: Femoral artery models with identical mechanical
properties to the SFA were created using the three-
dimensional printing technology. Those models were
designed with and without an asymmetric focal 50% ste-
nosis, simulating a recoil. Three mechanical tests (bending-
compression test, bending-compression-torsion test and
multiple bending test) were created and three stents of
different characteristics were tested, of 6 and 7 mm diam-
eter. Three samples of each stent e LifeStent (Bard) Innova
(Boston Scientiﬁc), Epic (Boston Scientiﬁc) e were
deployed and tested in the models. Stents alone were
evaluated in the same conditions. The analysis focused on
the comparison of rheological curves, level of kink and the
energy deployed for each stent to kink.
Results: In the three tests, all stents deployed in the models
presented a kink during their evaluation. During the
compression-bending and bending-compression-torsion
tests, the Innova presented greater resistance to kinking
and energy displayed to kink. In the multiple bending test,
the Lifestent presented a better tolerance to kinking. For all
of these three tests, 6 mm diameter stents exhibited a level
of kink and energy of kink higher than 7 mm stents.
When evaluating stents alone, only the Epic presented a kink
during the bending-compression test, no other kink wasrecorded for the other stents for this test or for the bending-
compression-torsion test. Finally, compared to stents deployed
in themodels, the kinking energy deployed during themultiple
bending test of stents alone was lower by 3 to 4.5 times.
Conclusion: This study permitted the creation of a me-
chanical test platform evaluating nitinol stents in bending
position. It tends to conﬁrm the best behaviour of second-
generation nitinol stents in the SFA and the deleterious
mechanical effect of excessive oversizing. This study con-
ﬁrms the necessity to evaluate nitinol stents in conditions
close to their real environment of deployment.Decreased Expression Pro-atherogenic miR-92a Following
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Introduction: Little is known about microRNAs in peripheral
artery disease (PAD). Inhibition of pro-atherogenic, ﬂow-sen-
sitive miR-92a has been shown to improve recovery and
angiogenesis of muscles in animal models of lower limb
ischemia. Exercise is often prescribed to patients with PAD in
thehope this increases limbperfusionandendothelial function,
but the mechanism is unclear. Our aim was to ascertain the
effect of exercise on the level of miR-92a in serum and muscle
of patients with PAD undergoing supervised exercise (SE).
Methods: Patients with calf claudication were offered a 12-
week SE of bi-weekly treadmill walking. Pre- and post serum
samples and muscle biopsies from the symptomatic calf
(ischaemic) and ipsilateral thigh (non-ischaemic) were ob-
tained. Total RNA was extracted from samples using Trizol/
Trizol LS protocols and miR-92a expression quantiﬁed using
TaqMan microRNA assay.
Results: Twenty-three patients with (mean (SD) age:
70.4(10.2) years, male: 17/23 smokers: 8/23, diabetic: 6/
23) completed the SE. At baseline, miR-92a expression did
not differ between calf vs. thigh (p ¼ 0.86) Following SE,
miR-92a expression signiﬁcantly decreased in the thigh
(p ¼ 0.04) but did not in the calf (p ¼ 0.13), while serum
levels of miR-92a decreased signiﬁcantly (p ¼ 0.004).
Conclusion: Exercise, possibly through local and systemic
increases in shear stress, lead to a signiﬁcant decrease in
thigh muscle and circulating levels of miR-92a which may be
beneﬁcial to overall endothelial health. However, exercise
of the ischaemic calf muscle did not signiﬁcantly alter
expression suggesting it does not improve blood ﬂow in
ischaemic calf muscle.The Flow Mediated Effect of Intermittent Pneumatic Foot
and Calf Compression on Brachial Artery
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Introduction: Rapid IPC of the foot and calf with pressure
rise times of <0.5 second to 120mmHg increases the blood
746 Abstractsﬂow in the popliteal artery of patients with peripheral
vascular disease (PVD). IPC promotes local vasodilatation
and arteriogenesis.
Methods: The aim is to investigate whether it has a sys-
temic remote effect on distant arteries and this effect is
mediated through circulating nitric oxide. Fifteen patients
with PVD, mean age 73.8 with range (61-84), ABPI <0.9,
superﬁcial femoral artery stenosis >50%, and 15 healthy
volunteers, mean age 57 range (37-75) were randomised for
forearm hyperaemia IPC for an hour and sublingual glyceryl
trinitrate (S/L GTN). 15 healthy volunteers were controls.
Using duplex ultrasound, the BA diameter was measured at
1-minute post-hyperaemia, 30 and 60 minutes during pump
use. At 16 minutes post-pump cessation, 2 puffs S/L GTN
were administered. Venous blood sample collected at
baseline, 5 minutes and 30 minutes of the pump use to be
analysed for nitric oxide.
Results: The percentage change of BA diameter among 30
candidates at 1 min post-hyperaemia was 3.3% (p < 0.05)
(Wilcoxon), and at 30 and 60 minutes of IPC was 1.5%
(p < 0.05) and 3% (p < 0.05) respectively. The response to
GTN was 17.1% (p < 0.05). The difference between the
controls and other groups was statistically signiﬁcant. The
nitric oxide level in patients group did increase signiﬁcantly
at 30 minutes p ¼ 0.028 while healthy volunteers the level
remained steady.
Conclusion: IPC produces a signiﬁcant dilatation of the BA
and has thus a systemic effect on the arterial system. This is a
novel ﬁnding. This effect is mediated via nitric oxide released
from lower extremity vessels as a result of their exposure to
the increased shear stress generated through the IPC.Radio Protective RP105 Protects against Vein Graft Disease
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Introduction: Vein grafts are often used to bypass athero-
sclerotic lesions; however, patency rates are troublesome
due to the development of vein graft disease. Deﬁciency of
toll like receptor (TLR)4, a key initiator of inﬂammatory
signalling, results in reduced vein graft disease. As TLR4
signalling is regulated by the accessory molecule Radio-
Protective 105 (RP105), we aimed to investigate the effects
of RP105 on vein graft disease.
Methods: Vein graft surgery was performed on Rp105/
mice (n ¼ 13) and C57BL/6 mice (n ¼ 11), as well as on
Ldlr//Rp105/ mice (n ¼ 11) and Ldlr/ mice
(n ¼ 11) fed a western type diet, 28 days later lesion size
and composition was analysed. Furthermore, in vitro ex-
periments on smooth muscle cells and mast cells were
performed.
Results: A 90% increase in vein graft lesion size was
observed in Rp105/ mice. Lesion size did not differ
between Ldlr//Rp105/ mice and Ldlr/ mice, butinterestingly, we detected a signiﬁcant increase in the
number of unstable lesions and intraplaque haemorrhage
upon RP105 deﬁciency. In both experimental setups, an
increase in lesional macrophages was seen. Peritoneal
Rp105/ macrophages showed an increase in prolifera-
tion. Rp105/ smooth muscle cells and bone marrow
derived mast cells secreted increased levels of the mono-
cyte chemoattractant CCL2. In both the Rp105/ and
Ldlr//Rp105/ vein grafts the amount of lesional
CCL2 was signiﬁcantly increased, as well as the number of
activated perivascular mast cells.
Conclusion: Together, these data indicate that RP105 has
a protective role in vein graft disease by dampening
the inﬂammatory effect, since RP105 deﬁciency results in
an increased inﬂammatory response and exacerbated
CCL2 production by both mast cells and smooth muscle
cells.Morphological and Stent Design Risks Factors to Prevent
Migration Phenomena and Type 1a Endoleak for Thoracic
Aneurysm: A Numerical Analysis
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Introduction: The primary mechanically related problems of
endovascular aneurysm repair are migration and type Ia
endoleaks. They occur when there is no effective seal be-
tween the proximal end of the stent-graft and the vessel. In
this work, we have developed several deployment simula-
tions of stent parameters using the ﬁnite element method
(FEM) to investigate the contact stiffness of a nitinol stent in
a realistic Thoracic Aortic Aneurysm (TAA).
Methods: The following factors associated with these
complications were evaluated: (1) Proximal Attachment Site
Length (PASL), (2) stent over-sizing value (O%), (3) different
friction conditions of the stent/aorta contact, and (4)
proximal neck angulation. Then, the numerical observations
are used as a guide to optimize the stent design in such
neck morphology to strengthen the contact and prevent
migration or endoleak type Ia.
Results: The simulation results show that PASL >18 mm is a
crucial factor to prevent migration at a neck angle of 60,
and the smoothest contact condition with low friction co-
efﬁcient (m ¼ 0.05). The increase in O% ranging from 10% to
20% improved the ﬁxation strength. However, O%  25% at
60caused eccentric deformation and stent collapse. Higher
coefﬁcient of friction m >0.01 considerably increased the
migration risk when PASL ¼ 18 mm. No migration was
found in an idealized aorta model with a neck angle of 0,
PASL ¼ 18 mm and m ¼ 0.05.
The optimized stent results showed better contact stability
to resist the migration. They also showed a good compro-
mise of stent design requirements (ﬂexibility and stiffness).
Moreover, the new design can also prevent the risk of
folding or collapse of stent struts by mitigating the energy
of eccentric deformation caused by high angulation and
oversizing.
